Abstract The objective of the study was to investigate how patients with sciatica due to disc herniation rate the bothersomeness of paresthesia and weakness as compared to leg pain, and how these symptoms are associated with socio-demographic and clinical characteristics. A crosssectional study was conducted on 411 patients with clinical signs of radiculopathy. Items from the Sciatica Bothersomeness Index (0 = none to 6 = extremely) were used to establish values for paresthesia, weakness and leg pain. Associations with socio-demographic and clinical variables were analyzed by multiple linear regression. Mean scores (SD) were 4.5 (1.5) for leg pain, 3.4 (1.8) for paresthesia and 2.6 (2.0) for weakness. Women reported higher levels of bothersomeness for all three symptoms with mean scores approximately 10% higher than men. In the multivariate models, more severe symptoms were associated with lower physical function and higher emotional distress. Muscular paresis explained 19% of the variability in self-reported weakness, sensory findings explained 10% of the variability in paresthesia, and straight leg raising test explained 9% of the variability in leg pain. In addition to leg pain, paresthesia and weakness should be assessed when measuring symptom severity in sciatica.
Introduction
The 1-year incidence of sciatica, defined as radicular pain below the knee, is estimated at 1-2% [43] , with a point prevalence of approximately 2-5% [15, 21] . Disc herniation is the most common cause of sciatica. Herniated discs may cause mechanical compression and inflammation of the nearby nerve roots and dorsal root ganglia [20, 24, 33, 34, 36, 42] , which may result in radicular pain, sensory disturbances, muscular weakness and back pain. Some patients also experience bladder, bowel and genital dysfunction. The condition can vary from short-lasting, single episodes to a remitting or permanent course over months or years. Socioeconomic costs are high, mainly due to work absenteeism [14, 15, 43] .
Traditionally, leg pain, and to some extent back pain, have been utilized to rate symptom severity in sciatica. We have not found any data describing how sciatica patients rate the severity of sensory disturbances and muscular weakness.
The introduction of the Sciatica Bothersomeness Index (SBI) [26] provides an opportunity to investigate patient perceptions of these symptoms using a standardized methodology. The index includes self-reported ratings of symptom intensity of (1) leg pain, (2) numbness or tingling in the leg, foot or groin, (3) weakness in the leg/foot, and (4) back or leg pain while sitting (See ''Appendix''). A composite score can be calculated by summing up the ratings across the four symptom scales. The SBI has been used in several studies [3, 27, 40] , and three of the items have been incorporated in the North American Spine Society outcome instrument [8] . To date, results generated from the SBI have only been published as composite scores, resulting in a dearth of data for individual items such as numbness/tingling (paresthesia) and weakness.
The Sciatica Frequency Index is a questionnaire in which patients rate the frequency of the SBI items. We have previously shown that patients largely fail to distinguish between sciatica bothersomeness and frequency [12] . The term ''bothersomeness'' has been increasingly utilized to measure symptoms, not only in sciatica and low back pain [10, 17] , but also in a broad spectrum of conditions such as prostatism [4] , migraine [7] , sinusitis [2] and pneumonia [22] . Therefore, in the present study, the SBI was chosen as the most appropriate instrument to assess how patients perceive their sciatica symptoms.
The objectives of the study were (1) to investigate how patients with sciatica due to disc herniation rate the bothersomeness of paresthesia and weakness as compared to leg pain, and (2) to investigate how these symptoms are associated with socio-demographic and clinical characteristics.
Patients and methods

Setting
This study was part of an observational longitudinal study of patients with sciatica and disc herniation referred to back clinics at four hospitals in southeastern Norway (Sykehuset Østfold, Sørlandet Sykehus, Ullevaal Universitetssykehus, and Sykehuset Innlandet). Data presented in this paper were cross-sectional and obtained at baseline.
Patients were invited to participate by the clinic staff. Study participation did not involve any specific type of intervention; patients received treatment as usual at each center. The protocol was approved by the Regional Committee for Medical Research Ethics and The Ombudsman for Privacy in Research at the Norwegian Social Science Data Services.
Patients
Included patients were 18 years of age or older, had radiating pain or paresis below the knee and a lumbar disc herniation verified by MRI or CT at the corresponding level and side. Exclusion criteria were pregnancy, spinal fracture, tumor, infection, previous surgery in the affected disc or inability to communicate in written Norwegian. A total of 466 patients were enrolled in the observational study. To ensure that the reported symptoms were related to the herniated disc, 55 patients without clinical signs of radiculopathy were excluded from these analyses. Thus, 411 patients with at least one abnormal clinical test result for straight leg raising test (SLR), sensibility, reflexes or muscle strength were included in this study.
The patients' mean age was 43.7 years, and 41.8% were women. At the time of enrollment, 37 patients (9.0%) were hospitalized, whereas the majority were outpatients. A total of 46% of patients reported a first episode of sciatica, 29% had experienced one or two prior episodes and 25% reported three or more previous episodes. Median duration of the current sciatica episode was 14 weeks for men and 17 weeks for women.
Procedure and measurements
The validated Norwegian version of the SBI [12] was used. Each symptom item is rated on a scale from 0 to 6, with anchors at 0 (not bothersome), 3 (somewhat bothersome) and 6 (extremely bothersome). Patients were instructed to rate the severity of symptoms that occurred during the past week.
Level of education was recorded as the total number of years completed at school. Duration of the current sciatica episode was measured in weeks, and participants were categorized as smokers (daily or occasionally) or nonsmokers. Work status was dichotomized as either ''working full time'' or ''not working full time.'' Emotional distress (symptoms of anxiety, depression and somatization) was measured by the Hopkins Symptom Checklist (HSCL-25) [9, 16] . Each item includes four response categories ranging from ''not at all = 1'' to ''extremely = 4''. The total score was calculated as the sum of the score divided by the number of the items answered.
Additionally, the generic health status questionnaire SF-36 [39] items for general health and physical functioning were used. Each domain is scored from 0 (poor health) to 100 (optimal health).
A clinical examination was conducted by a physician or physiotherapist and included: SLR (deemed abnormal if \60°), sensibility (abnormal if reduced light touch), reflexes (abnormal if depressed patellar or Achilles), and muscular paresis (present if one of the following were abnormal: single limb stance, tiptoe or heel walking, supine knee or ankle flexion/extension or big toe extension).
Statistical analyses
Gender differences for socio-demographic characteristics, sciatica history, clinical findings, emotional distress, items of SF-36 and symptoms at baseline were tested with Mann-Whitney U test, t tests, and v 2 tests. Bivariate associations were analyzed between the SBI items, which were categorized as low (score 0-1), medium (score 2-4) or high (score 5-6), and the socio-demographic variables (age, gender, work status, length of education/school, smoking status, duration of current sciatica episode), level of emotional distress (HSCL-25), general health, physical functioning and clinical findings (SLR, sensibility, muscular paresis and reflexes). Statistical significance was determined by v 2 for trend (linear by linear association). Multivariate analyses were carried out by multiple linear regression to estimate the effects of these variables on each of the reported symptoms. The assumptions underlying linear regression analysis, i.e., collinearity, normality, and linearity were adequately met. When assessing how large percentage of the variability of a dependent variable was explained by one independent variable, a linear regression including only this independent variable was performed. The level of statistical significance was set at 5%. All data analyses were performed using SPSS version 14.0 (SPSS, Inc., Chicago, IL).
Results
Mean bothersomeness scores (SD) for the total cohort were 4.5 (1.5) for leg pain, 3.4 (1.8) for paresthesia and 2.6 (2.0) for weakness. Corresponding mean scores (SD) for the subgroup of hospitalized patients were 5.4 (1.0), 4.0 (1.9) and 3.5 (2.2), respectively. Patient characteristics according to gender are presented in Table 1 . Men generally reported lower symptom scores than women. On average, men's leg pain scores were 10% lower (P \ 0.01), paresthesia scores were 11% lower (P \ 0.01), and weakness scores were 11% lower (P = 0.23) than women's scores.
Women reported significantly longer duration of the current sciatica episode, higher emotional distress and lower general health, compared to men. No significant gender differences were found for the other socio-demographic and clinical variables. Table 2 shows the bivariate associations between symptoms (leg pain, paresthesia and weakness) and the socio-demographic, psychological and clinical variables. Results demonstrated that patients with higher levels of emotional distress, lower levels of physical functioning and general health reported significantly more paresthesia, weakness and leg pain. Work status was also significantly related to all three symptoms.
In the multivariate analyses (Table 3) , the relatively strong bivariate associations between symptoms and gender and between symptoms and general health lost significance when emotional distress was entered into the three models. The associations between leg pain and work status and between weakness and work status lost significance when physical functioning was entered. Among the clinical tests, SLR remained significantly associated with leg pain and paresthesia, but not with weakness. Both sensibility and muscular paresis remained significantly associated with paresthesia and weakness, while reflex status was not significantly associated with any of the symptoms. Muscular paresis explained 19% of the variability in self-reported weakness, sensory findings explained 10% of the variability in paresthesia, and SLR explained 9% of the variability in leg pain.
The correlation coefficients (Spearmans' rho) were: 0.53 for weakness and paresthesia, 0.39 for paresthesia and leg pain and 0.26 for weakness and leg pain.
Discussion
To our knowledge, this study represents the first investigation of self-reported severity of paresthesia and weakness among patients with sciatica. Overall, leg pain was rated as the most bothersome symptom. Compared to leg pain, paresthesia was rated approximately 25% less bothersome, and weakness was rated about 40% less bothersome than leg pain. Women reported higher levels of bothersomeness for all three symptoms (i.e., leg pain, paresthesia and weakness), with mean scores approximately 10% higher than men. Regarding leg pain, our findings are in line with Peul et al. [28] , and Hakkinen et al. [13] . Women's higher symptom ratings can probably not be explained by pathoanatomical differences. An MRI study by Pfirrmann et al. [29] found nerve root compromise equally distributed between the sexes, and Jensen et al. [18] reported more nerve root compromise among men than in women. Our findings are in line with previous research showing that women show higher sensitivity to experimental pain [11, 31] and report higher pain intensity than men in various clinical conditions [32, 37] . Our results also indicate that women perceive paresthesia and weakness as more bothersome than men.
In the multivariate analyses, emotional distress was significantly associated with the bothersomeness of leg pain and paresthesia, but not formally significantly associated with weakness (P = 0.06). These results support previous evidence of illness and pain being associated with anxiety and depression [5, 6, 25, 38, 41] . Interestingly, the Results are presented as percent distribution of low (score 0-1), medium (score 2-4) and high (score 5-6) symptom scores for the total cohort and according to socio-demographic/clinical variables * Determined by v 2 for trend (linear by linear association) among low, medium and high for paresthesia, weakness and leg pain, respectively multivariate analyses indicated that the independent associations with emotional distress were almost equally strong for weakness and paresthesia as for leg pain.
Patients' perceptions of their general health, assessed by the SF-36 general health item, were only modestly reduced compared to normative data from the general Norwegian population [23] . Female sciatica patients reported scores of about 15% lower and the male patients of 8% lower than the population reference. This finding supports Patrick's suggestion [26] that patients may not consider a specific, circumscribed problem such as sciatica when making general health ratings. Furthermore, in the multivariate analyses, SF-36 general health was not significantly associated with any of the three symptoms.
It has previously been reported that sciatica patients who smoke have a higher risk of hospitalization [19] and undergo more operations for lumbar disc herniation than non-smokers [1] . The rate of daily smoking was 43% in the present study cohort compared with 25% in the adult Norwegian population at large in 2005 [30] . We did not find any independent role for smoking status on the bothersomeness of any of the symptoms in the multivariate models.
Our results indicate some uncertainty or ambiguity in patients' interpretations of the meaning of numbness/tingling and weakness. Weakness and paresthesia correlated more strongly with each other than with leg pain. One possible explanation is that patients found it difficult to distinguish numbness/tingling from weakness. It is also possible that nerve fibers, which conduct weakness and numbness/ tingling may be equally susceptible to disc-related injury.
Both motor function and tactile/deep sensation are conducted by large myelinated fibers, which are known to be more vulnerable to compressive injury than smaller (''pain/ thermal'') nerve fibers [35] .
The strengths of this study are the large sample size, the strict inclusion criteria and the use of a validated questionnaire. Some limitations, however, should be taken into consideration when interpreting the results. First, our cohort was a sample of patients referred to the participating clinics and did not include all sciatica patients in need of secondary care in the target population. However, our patients closely resembled the Maine [3] and SPORT [40] studies with regard to demographic and clinical characteristics, but had somewhat less severe symptoms than in the randomized study by Peul et al. [27] . Second, because clinical tests were rated as normal or abnormal only, we were unable to fully assess whether patients with higher self-reported ratings of bothersomeness actually had more serious clinical findings. The sensory testing was performed by light touch, which may not provide the optimal clinical correlate of the sensation of numbness and tingling. To further explore the relations between subjective symptom ratings and raw clinical scores, a more detailed neurological examination, e.g., electrophysiological testing, should be performed. Third, this study used a cross-sectional design, which limits the ability to make causal inferences.
In conclusion, leg pain was rated as the most bothersome symptom, followed by paresthesia and weakness. Men reported lower symptom scores than women. Higher symptom scores were associated with higher emotional distress and lower physical function. In addition to leg pain, paresthesia and weakness should be assessed when measuring symptom severity in sciatica.
